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Infrared thermal imaging technology has many characteristics, such as can work 
at a long distance and around the clock, can penetrate the cloud and mist, can identify 
camouflage and so on. Because of these characteristics, infrared thermal imaging 
technology has been attended by all the countries, and has been developed rapidly. 
Currently, infrared detectors have been developed from the first generation to the third 
generation. And uncooled infrared detectors have a low price, small size, easy 
operation and many other advantages. Therefore, the technology of uncooled infrared 
detectors has been one of the developments of the hot high-tech areas of the world.  
The study of the infrared technology began relatively late in our country, and still 
have a large gap with the developed countries. Therefore, it is urgent and meaningful 
to study the infrared technology in our country. 
In this paper, we first study the working principle and design requirements of the 
UL03081 infrared detector. The DC bias power circuit, TEC circuit, timing-driven 
circuit and A/D converter circuit are designed. Timing drive signals are generated by 
writing Verilog program. 
Due to the limited of detector materials and craftwork level, there is 
non-uniformity in infrared detector. So non-uniformity correction for infrared detector 
is needed. In this paper, we study the existing non-uniformity correction algorithm, 
and analyse the application of artificial neural network algorithm in non-uniformity 
correction. Aiming at the insufficiency, this paper brings forward an improved 
algorithm. 
This paper also designed FPGA-based infrared image storage and display system. 
The system provides the basis for real-time implementation of non-uniformity 
correction algorithm and infrared image enhancement algorithm. 
In the final, this paper performs the hardware and software debugging of the 
whole system. And we carry on analysis of the result and point out the further work. 
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